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"Pggy- Intensity 

ltz: F o d  
Roasi- 

0 ,  

im 48 4 
2 

im 20 4 
115 30 2 
115 30 1 

im 39 

la 41 1 

laa a0 .......... 

Day. Number Duration. Sounds. Remarlis. Observer. 

--___- 

M. a. 
1 5 Rumbling ......... A h 1  trocbing ................. E. J. Nye. 
1 
1 .......... Nona ................................................ James R. Moore. 
1 .......... Rumbling ......... Bum mug.. ..................... 1 H. M. Rouse. 

1 None .................. d%: ......................... 
Few. None .............. Tremtling.: .................... i J. E. nlssong. 

Do. 

12 Faint.. Gradual rocking. .: Helen J. Olson. ........... ............. 

1 ................................................................ Associated Press. 

1918. 
Dee. 5 

14 
29 

Lpproxi- 
mate 
t h e ,  
Graen- 
wieh 
civil. 

6 

Approxi. 
statim. mate 

latitude. 

6 - 

~~ 

H. m. 
2 38 

10 00 
6 50 
7 00 

8 45 

8 45 
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e ,  
CALIFOmA. 

PasoRoblea ............. 35 37 
Sa14 Luis 0 bispo. ....... 35 18 
San YlguelIsland ....... 34 02 
Calexlco ................ 32 41 ..... do .................. 32 41 

OBEQON. 

Portland ................ 45 32 
WA8ElXl3TON. 

Seattle .................. 47 38 

SECTION V.-SEISMOLOGY. 
SEISMOLOGICAL REPORTS FOB DECEMBER, 1918. 

W. J. HUPPHREYS, Pmfeseor in Charge. 
[Dated: Seismologiarl Invwtlgatiom, Weather Bureau, Feb. 3,1919.1 

TABLE 1.-Noniiutncmental earthquake reports, December, 1918. 

Phase. 
AmpUtnde. 

Am I Aw 
Tlme. '$"' z. Remark& 

---- 

1918. 
Deo. 9 

4 
....... ....... 

TABLE Z.-IiutnimPntal reports, October, 1918. 

[For slgnUicanec of symbols see REVEW for January, 1918, p. 34.1 
(Time used: Yem Greanwich, midnight to mfdnlght. Nomenclature: International.) 

eL.. .. 
Cm .... 
Fm.. .. 
Y. .... 

Date. 

- 
H.m.a .  Sec. p p km. 
10 21 00 ............................ Nothing on N. 

10 31 
11 07 

10 25 20 10 ............. 

DECEMBER, 1918 

1918. 
Dee: 2 

4 

8 

9 

23 

....... 

....... 

....... 

_.._._ 

...... 

Alabama. Mobile. Spring Hill College. Cyril Ruhlmann, S. J. 
Lat., 30' 41' 44" N.; long. 88' Os' 46" W. Elevation, 80 metars. 

Instrument: biechert 80 kg. honzontal. 
V T o e  

h ~ t a l ~ t s . . -  - -- 

6 

6 

si .  .... 12 05 45 
F.. ... 13 19 00 

........ eP .... 8 47 50 is ..... 8 53 2a ............................ 
8mp1 -. 8 59 20 8 *l,oOO! *3 500 
La .... 9 00 50 6 ....... *ae: 1::: 1 
Lm .... 9 01 02 8 *5,oOO ............. ... 6 ....... z31, ...... 

6 55,500 .............. .... 6 ....... *15,000 ...... 
9 3 6 0 0  ............................ 

F ..... 12 36 00 ............................ 

Yr. 9 01 !22 
Ma.... 9 02 20 
Y r  9 03 KO 

e l Z Z l % J  ........ ...... ............................ 1 F---..l I 

e.. .... l ~ . m . a . /  see. I p 1 p 1 Lm. I 
10 03 00 ............................ 

eP .... 11 57 50 ...................... 6,350 N undamped. 
Pml.. . 12 00 20 ............................ 

ePn ... 
ePm... 
e8 w... 
eL. ... 
Y e  .... 
Mw .... ca.... cm. ... 
FN. ... 
Fa. ... 
Pm .... 
PI.... 
8. ..... 
eL... . 
eLu ... 
M I L . . .  
ME.... 
CII .... 
C. .... 
Fr .... 
F. .... 

eLN ... 

SN. -.- 

115800 
11 59 23 
12 l lS 22 
12 16 
12 !24 
12 26 34 
1221335 
12 35 
12 50 _. 
13 24 
14 07 .. 
8 45 52 
8 46 50 
8 49 53 
8 50 55 
8 5 1 1 5  
8 54 10 
8 55 30 
8 55 35 
8 57 
9 0 0  ._ 
9 11 

Alsalis. i?itka. Hagnetit Obsmrato U. S .  Chat and Geodetic 
Survey. F. Ulrich. 

4 '  .................... T i m e m a r k i n g  ............................ clock out of or- ............................ der. Times'am .............................. i '  based on the as .............................. sumptlon of a 
15 60 ............. uniform rate of ............... 40 ...... t h e  d r i v i n g  .............................. clocks. 
15 .................... .............................. 
13 .................... 
3 .................... Do. 
3 .................... 

12 .............. ..,-.- ............................ 
25 .................... 
17 ....... 340 ...... 
12 600 ............. .............................. 
11 .................... 

............................ 

.............................. 

Lat., 57' 08' W" N . long 135" 30' OB'' W. Elevation, 15.2 meters. 
Instru;hentsI'Two Bosh-Omori, 10 and 12 kg. 

9 4 2 . . I  8 .................... 

~~ 

eLm 1 H.m.a. I S G C . ~ ~  p I p I km. 1 
Ha.... 13 01 .. 10 ............. 
Cm .... 13 05 .............................. 

... 12 66 .............................. Only a few long 
W8VBS. 

1918. 
Dec. 4 

6 

6 

....... 

....... 

....... 

Arizona. Tucson. Magnetit Observato U. 5. C h a t  and Geodetic 
Survey. William 2': Cullurn. 

Lat. 32.14' 48'' N.; long., 110' 50' 06" W. Elevation, 769.6 meters. 

.... 
... 

e& .... 
La .... 
LII .... 
Ym .... 
Mn .... 
C ...... 
FN .... 
ePw ... 
eLm.. . 
eLa ... 

Pm 
ePN 

Fm 
ePm 

F 

e& ... 

.... 
... 

..... 

4 .............. 1,040 Time at origin gh., 
4lm. 7 .................... 

8 45 10 ............................ 
8 45 12 ............................ 
8 45 32 10 .................... 
8 45 39 18 .................... 
8 46 15 18 870 ............. 
8 1 4 3  16 ....... 1,Od ...... 
8 48 .. 10 .................... 
9 23 .............................. .. 6 .................... 

4 .................... Not far dfstant. 
12 07 24 ............................ NO discount M. 
12 07 % ........ 10 ............. N not In good 
ia 08 oa ............... 1 ...... adjustment. 

843 l5 
8 43 23 

9 34 
1 2 0 7 0 9  

12 !24 .. 4 .................... I ePa. ..( 19 21 20 1 ............................ 
eLm ... I9 43 15 ............................ I 
Y m  .... 1 19 46 10 I 161 101 ...... 1 ..... 1 
Fm .... a0 39 .............................. 

19 64 35 
19 59 2S .... 

California. Berkeley. University of Califania. 

(Su Bulletin of the S b c g r a p h i c  Statiom, Univemity of California.) 
Lat., 37.W 16'' N.; long., 122' 15' 37" W. Elevation, 85.4 metera. 
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Date. 
AmpUtude. 

%y Phase. Tlme. 'Td* I t z .  RemarlM 

____. Am i AN 

~~ ~~ ~~ ~ ~ ~ ~ 

California. Point Lonu. Raja Yoga Colkp. F. J. Dick. 

Instrument: Two-component, C. D. West sehm-pe. 
Lat., 32' 43' 03" N.: long., 117' 15' 10" W. Elevation, 91.4 meters. 

1918. 
Dec. 6 

uz18. 1 1 1 H.m.s . '  Sa. 1 / p  1 h. 1 .................................. 100 _.._.. Tremors dur 4 
hours p r s ;  
16h. Oom. om date 

....... 

I 1 1 I giva.  
s i  ! I -I__ 

California. Sank Ckra. Uni.iierdy of Santa Clam. J. 8. R i d ,  S. J. 

. (See record of the Seismographic Station, Univemity of Sante Clara.) 

Colorado. Denwr. Sncred Hart College. Earthquake Station. A.W. 
Forstall, S. J. 

Lat., 39' 40' 36" N.: lmg., 104' 56' 54" W. Elevation, 1.655 meters. 

Lat., 87' %' 30" N.: long., 121' 57' 03" W. Elevation, 27.43 meters. 

-~ 

Instrument: Wlechert 80 ke., astatic, horlzontal pendulum. 

PI .... 
SO ..... 
eL? ... 
F? .... LO .... 

19 03 34 ............................ 
19 17 36 ............................ 
PaS..I ............................ 
19 27 35 ............................ ' I  
19 31 30 I 16 I ....... 1 .......,. ..... 

..... 
s ...... P 

L? .... 
F ..... 
e ...... 
eL .... 
F ..... 

I H.nr.8. I Sa. I w 1 p I km.1 Distinct activitb 
Lm. ... 14 30 .............................. 011 E-W. 
Fg .... 19 ................................ 

...................... ~ 3 a m  

9 47 ............................ 
1968% ............................ 
19 59 10 ............................ mao. .  ............................ ! 

..... ...... Ver regular m u -  
soh. Tlmeand 
beklnning som+ 
what doubtful. 

4 

6 P ..... ...... First reliminaries 
~f PLge ampli- .. ...... tude. Second .... 8 50 .. preliminnriwnnt .... I) 51 .. ....... ...... essily discerni- 
blo. .............................. 

........................ 
12 34 

....... 

....... 

I ....... 1 ..........,........ .................... Activity at inter- I I I I vals. 

1918. 
Dee. 1 ....... 

*Trace amplitude. 

District of Columbia. Wmhington. U. S. Weather Bureau. 
ut., 3s. 54' ia" N.; IOU., ne 03' 03" W.  levat ti on, a i  meters. 

Instrument: Marrin (vertical pendulum), undampet¶. Mechdcal  registration. 

V Te 
Instrumental oonstants.. 110 6.4 

30-31 

31 

....... 

....... 

4 

6 

6 

6 

! 

....... 

....... 

....... 

....... 

P. .... 
L ..... 
F ..... 

IP ..... 1 8 m . a . I  8 4s 10 scc. p 1 fi  1 3,940 PI . /  ...................... 
8 ...... 85354 ............................ 
LI .... 8 57 40 ............................ 
Y ..... 9 02 .......... *15.OOOS15.o00 ...... 

3 33 .. P ....... %,so0 ...... First preliminaries 
3 36 .............................. on N-S have 
3 53 .............................. large amplitude. 

Second preILmi- 
nark  not dis  
cernlble. 

I 

F ..... 1 9  55 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 - 1  I I 

P. .... 
Pn .... 
s ...... 
eL .... 
M~ .... 
iun... 
F ..... 
~n ..... 

iP ..... 
8 ...... 
eLm... 
eLn ... 
ME .... 
Ma .... 
F ..... 

e ...... la a0 ............................ Followed by very 
M ..... 1222 i 6  ........ ............. heavy micro-  
FF .... I 12 45 ............................... I I I I I  selsms. 

11 58 22 .............................. Heavy micMse 
11 68 27 .............................. ism. F dilU. 
la 07 07 .............................. cult. 

XI ...................... 
la 19 5rl a3 *I,OOO ............. 
la 30 00 ao ......... *i,m ...... 
15 a ............................... 
7 41 10 .............................. M i d m a .  Did 

8et m ncnlt. 

1 12 17 4a 

ea. 
8 48 11 .............................. E-W needle a. 
85357 .............................. 
8 51 U 7 ...................... 
8 57 30 7 ...................... 
900 44 8 wa,wo+ ............. 
9 00 51 8 ......... *jo,Wo ...... 

1- .............................. 

e ...... 
L ..... ....... ...... 
F ..... 19 00 

i ...... 
eL .... 
1, ..... 
F 
IP ..... s ...... 
L ..... 
F ..... 

..... 

- 

3 30 
3 33 .. 16 
4 00 I 

9 55 ai ...................... 
10 01 35 ............................ 
1005r10 a4 .................... 
11 00 .............................. 

.................... .............................. 
4, 

1918. 
Dec. 1 

a 

4 

*Trace amplitude. 

District of Columbia. Wmhington. Georgetourn University. 
F. A. Tondorf, 5. J. 

diorite. 
Lat., 88-54' 25'' N.: long., 77O 04' 24" W. Elevation, 44.4 meters. Subsoll: Decayed 

Jnstruments: Wiechert 100 kg. astatic horhontal pendulums, 80 kg. vertical. 

....... 

....... 

....... 

E 105 V b.4 To 

2 80 s.0 0 
Instrumental constants.. 

VEB TI&. 
8 47 y 

10 m .. ,.___.... 
ii so 1 ...... i j  

0 00 48 7 

.............................. 
A:;:i 4 :::::: i .........* If ,  ...... ...................... 

Sa. p p 1 Em. 
e ...... 4 69 30 .............................. Heavy miawe. .............................. isms. No d b  
Lm .... ...................... tinet MBLn. 
Ln .... ............. ...... 3 3 3 3 7 1  M... I 

F ..... I Ib  00 

&-.....I a 55 I_..... 

sn .... 10 01 38 
8 ...... 10 01 39 

F ..... [ 10 56 .. I ...... ?I ...................... eL. 10 O7 00 

..... ................ ...... Do. 

...................... ... I 

...................... ............................ 7,030 
!a4 .................... 
18 .................... 
16 .................... 
3 .................... .............................. 

.... .... ....... ...... 
eL .... 
F ..... 

P..... 
C S  ..... 
eL .... 
All... 
F..... 
e. ..... 19 13 45 GramdifEcult,very 
en ..... heavy d- s? ..... im~. F m 1 y  
I? ..... after lm, m. 
FI .... la I I 

* Tram amputude. 
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TABLE 2.-Imt~u&al reports, October, 1918-Continued. 

Amplitude. 
" F p h a a e .  T-. p ~ d ' - ~ l ~ ]  Remmrks- 

DECENBER, 1918 

~~~ 

E.m.8.  Sec. 
B ...... 4 83 00 
M ..... 4 44 00 1 
C ...... 4 46 .. 19 
F..... 4 59 

0P.. .. 18 16 18 
is ..... 18 1s 24 
0L .... 18 21 42 
M ..... 18 25 00 ........ 
F ..... 1 9 1 1  

eP .... 19 01 00 
18 ..... 19 08 48 
eL .... 19 12 00 
M ..... 19 16 00 ........ c ...... 19 20 
F ..... 20 13 

p I cc 1 km. I 
$100.. ........... 

.............................. 
............................ 

.................... 
..................... -1.. .... Tremors continue ............................ to next 'quake. . ............................ *m ............. ............................ 
............................ 
............................ 

81,200 ............. 
............................ 

.............................. .............................. I 1  

~~ 

H.m.8. Sa. p p km. 
B ...... 18 I1 aS ............................ 
eL.7.. ls 43 42 16 .................... 
E&?.. 18 44 !24 .13 .................... 
L. .... 18 46 .. 16 .................... 
I?? .... 19 t t ............................ 

Very heavy mi- 
croselsms. Flost 
in f o l l o w i n g  
'quake. 

r, .... 
L. .... 
F ..... 
Pa .... 
P. .... 
in ..... 
81 ..... 
eL .... 
L ..... 
F ..... 
e ...... 
Sat.  .. 
8.t .... 
F ..... 

19 34 .. 19 ....... 1 ............. 
19 35 .. 19 .................... 
aOa0.. ............................ 
9 92 n ............................ 
9 32 24 ............................ 
9 32 -56 ............................ 
93821 ............................ 
9 42 08 11 .................... 
9 47 .. 14 .................... 
10 02 .............................. 
19 57 04 ............................ Heevp micross 
19 58 38 ............................ isms. B very 
19 58 40 ............................ doubtN. 
20 10 .............................. 

..... P is ..... 
eL .... 
M ..... c ...... 
F ..... 
eP .... 
eL .... 
M ..... c ...... 
F ..... 

............. 10 29 12 18 .......I 
108624 20 .................... 
10 49 12 ............................ 
105354 ........ *so0 ............. 
11 01 .............................. 
11 23 .............................. 
7 3654 20 .................... 
7 42 48 21 .................... 
74800 1 7 W  ............. 
750.. 1s .................... 
8 21 .............................. 

Data. by 
Dietrict of Columbia. Wahington-Continued. 
- 

..... 

..... 

_.__. 

...... 

...... 

....., 

.._.. 

- 
.____. 

...... 

...... 

...... 

- 

1918. 
Dec. 9 

9 

9 

ia 

a9 

a! 

M 

BL .... 19 a6 I ............................ Very heavy mi- 

Ln .... 19 N 42 16 .................... f l d t .  
L.....) 19 30 % I 141 ....... 1 ....... 1 ...... 1 c r d .  Fdif- 

e. ...... 
M ..... ........ 
C ...... 17 42 
F ..... 17 55 

Pendulum not en- 
tirely free from 
Dec. 16-23. 

eP .... 20 14 54 
eL .... 20 16 00 
M..... 20 19 30 c ..... 2022.. 
F ..... 21 22 .. Hawaii. Honolulu. M a p d i e  Obscrvatoy. U. S. Coaet and Geodetic 

Survey. Frank Neumsn. 
Ut . ,  9- 19' 12" N.; long., 158' 03' 48" W. Elevation, 15.2 meters. 

mtrument: MIhe seismograph of the Seismological Commlttw of the Brltlsh A- 

m t r m m t  constsnt. -18 5 

dation. 
G '  

- 
..... 

..... 

..... 

,.-. 

,..-- 

..... 

..... 

..... 

..... 

..I.# 

..... 

ioia 
Dee. 1 

2 

P .... 8 12 00 ...... 8 2.5 00 
I..... ........ ............. 
r ..... 

W e  amplitude. 

R a m .  Lawzma. Uni77msity of Knnsns. Department of Phydca 
and Aetronomy. F. E. Kester. 

8 ..... 10 12 18 19 Irregular tremors 
I .... :. 10 15 64 20 continuedtol2h. ,--.-- 102000 !mu. 
: ...... lo as 
F ..... t t t  

d 10'2312 ..... ........ 
Lat.. 3s 7' 30" N.: lmg., 95.14' 58" W. Elevatlm, 301.1 meters. 

Instrumfmk Wiechert. 

Y To e 

IL .... DO. 
d ..... : ...... 
F ..... t t t  

.... ....... 120500 

F ..... 12 48 - 
,..-.. 

...... 

..... 

1918. 
Dee. 4 

6 

,L .... 29 31 12 
II ..... ....... ...... : ...... 23 44 
F ..... 083  

A. m 
eP .... 11 58 
eS. ... 12 07 
e&?.. 12 07 
LB .... 12 16 
Ln?-.. 12 10 
M. .... 12 16 
EXn.... 12 17 
Fm .... 14 45 
Fa .... 14 51 

Preceede- md fol- 
lowed by flve 
hours of niicm- 
seisms. 

P..... 
5. ..... 
L..... 
Y..... 
C...... 
F..... 

12 oa !24 
12 13 12 
12 38 42 
12 41 18 
12 47 _. 
l 5 p h  --. 

53 ............. 
58 ........ ............. 
10 20 ...... 

...... 
4-27.1 +15.6 ...... 

8 B ...... 73312. 
L ..... 8 07 12 
Y ..... 8 14 00 ........ c ...... 8 16 
F ..... 820 

t eP .... 8 48 54 18 
IS ..... 8 54 08 16 
eL .... 8 1 8 0  
M ..... ............. 
C ...... 8 07 .. 19 
F ..... 1083 
e ...... 11 49 30 
Y ..... 11 62 00 ........ ............. 
F ..... 
e ...... 
16 ..... 1 4 8  .......... ........... c ...... 147 
F ..... 204 

............................ 1 q-i?.j-xii+::::l ............................ 
6 P. .... 12 

Pa .... 12 
12 

S"? ... 12 
811.. . 12 
LE .... 12 
L a  .... 12 
F..... 12 

OS 17 
08 19 
08 20 ........ +25.4! -19.5, ...... 

........ 
46 
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Amplitude. AmplItnde. 
E Remarks.  ate. plum. Tlma Period. T. 

AB I Aa AB I An 
Phase. Time. '%*. 
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Data. "my 

See. p p ..................... ........................... ........................... 
!a .................... 
16 .................... ........................... 

........................... ..................... 

..................... ........................... ........................... 
19 .................... 
14 .................... 
44 .................... 
25 .................... 
18 ....... *3,5uo 
19 *3 500 ............. 
18 4 3 7 5  ............. 

Maryland. Chltcnhum. Magnetic Obsmlatoy. U. 8. Coaet and 
Geodetic Survey. George H h e U .  

Lat. 38' 44' 00" N.; long., 76' 50' 30" W. Elevation. 71.6 meters. 

Instruments: Two Bosh-Omori, 10 and 12 kg. 

E 10 l o  
Instrumentd constants.{ N 10 15 

v !re 

~~ 

Km. 
4,220 N uncertain. 

7,550 67" 57'. Northern 
('Me. 

Break in records 
changin sbeets 
from 1 1 . .  OBm. 
to 14h.. Nm. 

F masked by mi- 
croseisms. 

7, 650 e.v45'. 

...... 

1918. 
Dee. 1 

2 

1. .... 
'I .... ...... 
la .... 
h.... 
!La... 
un .... 
Un .... 
Km .... 
ffi.... 

to 
Ha .... 
bin.... 
Ha .... 
Hm.. .. 
'pn-... 
n ._.. :.*.... 
:L .... ....... ....... ....... ....... 
Fu? ... 
Lx..-. 
La .... 

to 

4 

iz 47 50 
11 5835 
11 58 53 
la  07 32 
1207 55 
12 22 33 

12 27 40 
12 2546 
1230 49 
12 34 
12 31 & 
12 33 23 
12 35 51 
12 36 02 
12 37 24 
12 40 .. 
12 46 .. 
14 27 31 
14 38 41 
14 43 ie  
15 11 .. 
1552 .. 
18 16 04 
18 19 10 
18 23 .. 

l!i% 53 

............. is 25 za 

6 

0Lm ... 
hh.... 
MB .... 
F ..... 
E h  ... 

0 

H. m. 8. 
3 3 2 2 0  

3 34 10 
3 34 20 
3 46 .. 

3 33 30 

, 

Sec. p 

15 ....... 
15 

3 
9 
9 

9 
9 

i n  i n  

.............. ....... 211 

n 

p km. .......................... .......................... 
10 ...... 

.................... ............. 

.................... .................... .................... 
30 ...... ............. .................... .................... 

..... 

..... 

..... 

...... 

._._.. 

...... 

...... 

...... 

EP... . 
S. .... 
Mn .... 
Mm .... 
Fa .... 
FB .... 

sn.... 9 55 36 

10 01 55 
10 02 00 
11) 07 20 
10 31 .. 
1038 .. 

in 01 46 

P..... 
81 .... 
e&.. . 
eLa..- 
e L  ... 
Mn .... 

11 5930 
12 07 00 
12 07 57 
12 25 45 
12 a\l 40 
12 30 10 

3 

18 ....... 

3 
8 

....... 
8 

3 
3 
3 

6 

18 

15 
15 

11 
13 
8 

.............. I ...... .............. .......I ...... ........................... .............. ....... 1 ...... ........................... ....... 4101 ...... 
51 .............. Actual maxlmum ........................... (100 p )  at 12h.. ........................... OBm.,m. 

4,020 T i e  at origin Sh., .............. .................... 41m. ........................... ........................... .............. 800 ...... 
m ............. 

.................... ........................... 

.................... .................... .................... ........................... 
pi1 ............. Actual maximum ........................... (40 p )  at lah., 

Mm., 4%. on ........................... both N. and E. ........................... .................... ........................... 
........................... ........................... 

in ............. ....... 10 ...... ........................... 
........................... ........................... ........................... ........................... 

;o ............. 
LO ............. .................... 

SI.. .................. 

16 
. 24 

20 

22 

20 
20 

44 
40 
15 

....... 

,. 
M 
4-6 

40 
15 
19 

40 
l!2 
16 
16 

I6 m 

a 
6 
6 

18 
6 
6 
8 
10 
10 

0.41 

........................... ........................... ........................... .................... .................... .................... ........................... .................... ........................... 
.................... May not be seis .................... mic: not shown ........................... on E amongml- 

..................... 3,930 85023'.  ........................... N undamped sty- ........................... lus throw; OB .................... sheetat9h.Uh. 
*lQ,oOO ............. 

croseisms. 

.................... 
........................... 

*13,700 ............. ........................... 
.................... -2,- e and F in micro- 

3,000 seisms. .......................... ........................... .................... .................... ............................ ............................ 
............................ elostinheav mi- 

.................... of phases some- .................... what uncertain 
............................ out of order. F 

............................ e confused with .................... ea r l i e r  ' UaLe .................... andmi&. 
F in heavy mi- 

*l,WO ............. croseisms. 

........................... c m s m s .  L 
.................... dock  penduld 

............................ 

gloo ............. 
............................ ............................ 
............................ .................... .................... ............................ 
..................... -4,1701 A and 0 from I.-S. ............................ Pendulum atepa .................... north. ............................ Pendulum s t eps  .................... north. But mi- .................... crosebsmsofbsee- .................... od were ..................... : % g a t  the .................... time. .................... .................... .................... ............................ 
...................... !27 Esplosion of ow- ............................ der mill &a% 

damped 1 5/1- N 

............................ hea rd  shook 

............................ nard. M&. 

............................ 0/1. Loud disc 

............................ house dear by. 

5500 ............. 

............................ 

P..... 
s..... 
eLa... 
eLB ... 
Ma.... 
MB .-.. c ..... 
F ..... 

Lon waves not 
~ $ 1  defined. 

8 4 8  16 
8 54 04 
8 5340 
9 00M 
9 00 40 
9 01 02 
9 0 8 . .  
9 3 5 . .  

@Pa. -. 
s...... 
eL .... 
Mm .... 
F ..... 
eL1. _. 
eLn. .. 
M a  .... 
F ..... 

@PI..- 

Maseachueetta. Cambridge. Hami-d Univemity Seimnograp?k Station. 
J. B. Woodworth. 

12 21 28 

12 m 40 
12 25 .. 
12 25 45 
12 31 .. 
18 44 30 
18 44 50 
1S49 .. 
IS 49 .. 

12 m 08 

Lat.. 4 2 O  22' 36" N.: long., 71° OB' 59" W. Elemtion,5.4 meters. Foundation: Glacial 
sand over clay. 

lnelrrmcnts: TwoBosch-Omori 1OOkg. horizontalpenduluma (mechaniealregistrntion) 

eLn.. . 
eLm -. - 
Mm .... 
Ma.... 
F ..... 

V Te e 
Instrumental constants.{ E 8 0 2 3  0 

. N 50 25 4:l 

19 28 25 
19 30 65 
19 36 15 
19 37 10 
19 52 .. 

1918. 
Dee. 1 ....... 

O..... 
01 ..... 
ab-.. 
LB.... 
Mn .... 
Ma .... 
F..... 
sn? .... 
e L  ... 
L.... 

l8posin 
18 21 
18 
18 MO! 
18 44 o[ 
18 45 O! 
19 ? 1 

19 m u  
19 23 B 
19 25 01 

.................... .................... .................... .................... .................... .................... .................... 

ePn ... 
ePB ... 
Im .... 
1.1 .... 
MB .... 
Mn .... 
c ..... 
F ..... 

Isolated warn. 
continuous ret- 
ord from R. 

I9 54 51 
I9 55 46 
19 50 !&I 
19 59 54 
2000 IS 
20 00 19 
20 01 .. 
a0 13 .. 

1918. 
Dec. 2 

4 

4 

8 

8 

Q 

t 

11 

21 

!z 

0 .--.- 
e L .  .. 
L... .. 

to 
01. ... 

- 
..... 

..... 

..... 

I.--. 

._._. 

..... 

..... 

..... 

..... 

-.-.. 

- 

10 _. ., 
I9 40 .. 
I941 3( 
19 50 _ I  

# # I  I! 

Maseachusetta. CamMdge4ntinued. 

e¶..-.- 
ehr... 
B...... 
en..... 
h... . 
L... . 
Ln.... 
F. .... 

9 86 9' 
9 36?31 
9 40 4 
9 42 3s 
9 42 6: 
9 43 1, 
9 4 ' 1 4  
9 b!i . O..... 

in?.... 
in?.... 
m..... 
La .... 
La.... 
LH .... 
Ln .... 
F? .... 

H. m. 8. 
I postea 
2 59 44 
3 00 40 
3 12 51 
3 24 52 
3 27 OB 
3 2820 
4 04 30 
4 0 5 5 0  

O..... 
PN .... 
P..... 
ab... .. 
Mu .... 
Cm .... 
Fm .... 
Fa.--- 

6 1 I 
6 16 1; 
6 14 1' 
6 14 2 
6 14 2 
6 14 2 
6 14 3 
6 14 4 

20 .............. 
18 *5,000 ............. 
20 I ....... I *41,OOO I - - - - '  ...... 1 Da 

L? .... I 54.849 I 81 .......I ....... I ...... I 
F? .... 6 49 46 ............................ * Trace amplitude. 
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MONTHLY WEATHER REVIEW. 

TABLE 2 . - I m h m l  rep-, October, 1918-ContinUed. 

Amplltaae. 
'Td' Bemerh. 

A8 I As 

DECEBXBFS~ 1918 

eP =... 
~ P N  ... 
SN .... 
L" .... 
Ma.... 
Fc .... 

88 .... 
L8 .... 

E. m. a. 
9 5 1  19 
9 51 23 

9 57 48 
1003 M 
10 03 55 
10 51 .. 

9 5'1 47 

10 09 10 

1918. 
DeQ. 2 

4 

4 

B 

d 

8 

8 

- 

Sec. 
3 
3 

15 
17 
21 
16 
15 

3 
3 

12 

..-.. 

..... 

..... 

...... 

.-.-.. 

...... 

...... 

- 

c p km. .................... .................... .................... .................... 

....... *WI...... 

.................... .................... 
.......................... 

.................... .................... .................... 

eP. ... 
es..... 
eL. ... 
M..... 
F ..... 

13 48 08 
I3 t ? u r t  

E. m. a. 
9 W 4 8  

10 08 42 
100606 
1009 06 
11 06 .. 

14 .... 
3 
3 
6 

15 
10 
9 

1 

.......................... 
.................... Time clock not in .................... good order. 

*4 a00 *i OOO...... 
....... *6,OOO ...... 

.................... .................... 
*4:m ...'.... ...... 

.......................... 

em..... 1 8 %  00 
eL .... 185598 
F.. ... t t ? 

P8 .... 
eS N... 
e88 ... 
M... . .  
Mm .... 
Ma.... 
F .._.. 

PN -..- 8 4833 

8 5 4 0 3  
8 5 4 0 3  
9 00 33 
9 01 09 
9 01 18 
9 5 9 . .  

8 4  358 

I 

............. 

.-.-.-. 

............. ............. ............. 
80 ...... ............. 

............. ............. ............. ............. sml.. ...... :. . 

............. ............. ............. 

.-.-.I 

e ...... 
M.....  
Lc .... 
F .._-. 

12 19 .. 
12 22 15 
12 24 45 
12 31 .. 

8,100 ..... ..... ..... ..... ..... ..... ..... 
..... ..... ..... ..... ..... 
..... ..... ..-.. 
..... ..... ..-.. ..... 

Both E and N un- 
aampea. 

I 

............ ............ ............ ............ 
6 
9 

- 
C ..... ..... 

ii;G ..... 
K G  

ii;w 
..-.. 
..-.. 
..... ..... ---.. _.._. 

..-., ..... ..... ..... ..... 
M,a 
..-., ..... 
.--., 
.-.., ..... 
.-.., ..... 
..... ..... ...., 
.... .... .... .... 
- 

, 

..... 
w1.a 

tm. 
i, 100 ..... ..... ..... ..... 

eP? ... 
eL? ... 
L .-..- 
F8 .... 

._...I 

19 12 .. 
19 27 16 
I9 30 .. 
20 11 .. 

this disturLkmce 
is qulte distinct 
from the one 
above. P and S 
lostchanglngrec- 
ord. F lost in 
mlcroselams. 
which continued 
all day. 

............ 

............ ............ ............ ............ ............ 

............ ............ ............ 

*..-.. 
a..... 
1. ..... 
em..... 
F. .... 

Trace amplitude. 

New York. Buffalo. CanisiuS Colkge. John A. Curtin, 5. J. 
Let., 4PLW 02'' N.; long.. 18. b3' 40" W. Elevatlq 190.5 me.-. 

Instmmmk Wlechert 80 kg. horirontal. 

V To c 
~tnrment~oons tan ts . .  80 1 S I  

(mort for ~ ~ ~ ( r m b e r ,  ias, not reoeived.) 

New York. Fordhum. Fmihmn Uniwaity. Daniel H. Sullivan, S. J. 
Let., 40°51' 46" N.; long., 78.58' 08'' W. Elevatlam, 18.3 me4m. 

mstnnuenk w i e ,  m kg. 

12 10 M 
12 17 98 
12 17 48 
12 20 12 
t t ? 

Amplitude. 

81.. ... 
LB.... 
F ..__. 

New York. Itlraca. Conull Univerdy. Heinrich R i a .  
Let., 42' 36' 58'' N.; long., 76' 29' 09" W. Elevation, 242.6 meters. 

Instruments: Two Bwh-Omori, 25 kg., horhtalpendulums (mechanicalreglstration). 

Instnlmental-tmb..{ E 13 P 4:l 
N 14 25 4:1 

V To e 

ie w 15 
19 59 11 
2 0 2 2 . .  

1918 
Dee. 2 

4 

6 

6 

9 

9 

21 

23 

- 
IP. ... 
e...... 
L..... 
F..... 

- 
...... 

...... 

...... 

...... 

..... 

..... 

..... 

..... 

- 
1 9 0 3 0 0  
19 11 09 
1918 00 
21 t ? 

............ ............ ............ ............ 

FI .__. I15 1. _. 

lola 
Dee. 2 

4 

4 

....... 

....... 

....... 

Microueisms. Time 
clock erratic. 

...... 

Yicraseisms. ....... 

....... I ...... ...... .......I ...... 
...... 

......I ....... ....... ...... 
31.. ............ 
6 .............. I:::::: 
5 .................... 

26 .................... ' i l i  .................... 
...... 

25 
I...... 

*Tram amplitude. 

Panama Canal. Balboa Heights. Governor, Panama Canal. 

htrumenk Two Bosch-Omori, 100 kg. 
Let.. 8.87) 39" N.: long., 79' 33' 29'' W. Elevation, 27.6 meters. 

V To 
Instrumentaleomstants.. 55 20 

I I I I I ,  

..... 1H.m.a. i  9 I4 46 Sec. 1 P I ~r 1km.i ............................ Faint-. 
F ..... 10 28 00 ............................ 

...................... ............................ ............................ ............................ I 2,m 

........ q,m ............. ............... q o O 0  ...... 

Pm .... 16 27 98 ...................... 
PI .... 16 27 66 
L8 .... M 28 
& .... 16 28 80 ........ ....... ...... 
LN .... M 28 34 
MN .... 15 28 40 ............... ...... 
F8 .... 15 I00 
Fa.. .. 15 34 00 

Trace amplitude. . 



DECEMBER, 1918. 

Wase. 

MONTHLY WEATHER REVIEW. 
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Time. 
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Daw. 
Amplitude. 

Tb0.  Pdod T. E. aemarka. 
dm I Aa 

........ 

............... 1. 

............................ ............................ 

...................... 735 ............................ ............................ 
*1,OOo ............. 

*1,m 
............................ ...... I ........................... I 

Pa.. .. 
Pm.. .. 
Lm.. .. 
Ma .... 
La. ... 
M a  .... 
F..... 

17 4850 
17 49 14 
1 7 6 0 6 0  
17 60 64 
17 62 26 
17 52 36 
18 00 00 

e...... 
s...... 
L..... 
L..... 
F ..... 

E. m. 8. 
9 55 n 

10 01 44 
10 05 00 
10 21 00 
10 40 .. 

Sac. 

a0 
14 

~ 

CI p km. 

.................... 
............................ ............................ 

.................... ............................ 
P ..... s ...... 
OL .... 
L ..... 
F ..... 
P ..... s ...... 
SL .... 
Mm .... 
F ..... 
e* ..... 
F ..... 

1 1 5 8 6 4  ............................ 
12oB05 ............................ 
12 16 a0 ............................ 
12 34 00 16 .................... 
13 a0 .............................. 
8 47 67 ............................ 
86365 ............................ 
8 5 9 t  ............................ 
Q 04 .......... %,oOO ............. 
940 .............................. 

12 P .............................. Phases unmtsin. 
12 35 .............................. 

P ..... 
F ..... 
P ..... 
F ...... 

19 47 00 ............................ Slightdlaturbauce. 
200200 ............................ 
8 27 00 ............................ Do. 
8 31 00 ........ ......_I ............. 

Sac. p ........................... ........................... 
32 
18 
14 

p km. 

.................... 

.................... .................... 
............. -, ............. 
....... .......I ............. ..................... 4, so0 
........................... 

21 .................... 
a1 .................... 
14 .................... ........................... ........................... 

..................... 8, 000 

34 .................... 
19 .................... 
17 .................... 
17 .................... 
16 .................... 
18 .................... 
18 .................... 
15 .................... 
16 .................... 
15 .................... 
30 .................... 
a3 .................... 

........................... ........................... 

........................... 

........................... 
18. ................... ........................... 

..................... 3, ........................... ........................... 
? .................... 
10 100 zoo...... 
10 ................... ....... I: ................... 

I...... 
eL.?.. 
L ..... 
L ..... 
L ..... 
F ..... 

H. m. E. 
2 mE4 
3 14 48 
3 2 0 . .  
3 2 8 . .  
3 3 8 . .  
3 6 5 . .  

8m. p 
4 
3 ........................... ....... 20 as ....... 
8 ........................... 
3 
3 

13 
8 
!&I 
14 
26 4ao 
24 
30 
a 2 2 3 4 0  
18 ....... 
16..  .... 

#I h. .................... .................... 
............. 

300 ...... .................... 
.................... Phsses not mll de- .................... Bned and dB- .................... cult to correlate. .................... P a p e r  of N .................... changed at 12h. .................... 67m. and n o t d  ............. appears on the .................... new sheet. .................... ............. 

1,100 ...... 
-1.. ........... 

15 ....... :. 
16 ..................... 
4 .......I.. 

8 .................... 
24 ....... \ ............. 

I 

8 .......I ............. 
__ 

............ 
........... P and S m y  faint. 

Pm .... 
Pa .... 
S? ..... 
Y m  .... 
Ma .... 
c ..... 
F ..... 

H. m. a. 
9 5244 
9 52 50 
9 E8 52 
9 57 50 
9 58 14 

10 00 .. 
10 50 .. O... .. 

IP. .... 
IS. .... 
eL .... 
L ..-.. 
L ..... 
L ..... 
F ..... 

8 4’7 SO 
9 I 4 5  

10 02 16 
1 0 0 5 3 0  
10 09 .. 
10 17 .. io 39 .. 
11 10 .. 

17 

6 

8 
12 

5 
6 

10 
12 
10 

(end) 

.................... 

.................... No Mnite phases. 

....... 10 ...... 
10 ............. 

........................... 

........................... 

........................... ........................... 
.................... .................... ........................... .................... .................... 

10 ............. 
.................... ........................... 

I...... 
e b  ... 

t o  

7 4 28 
805 48 
8 17 _. ex..... 

h..... 
Mx.... 
Mm.... 
Fa .... 
Fm.. .. 

9 28 w 
9 30 25 
Q 35 03 
9 37 08 
9 42 .. 
9 50 .. 

o..... 
P.. ... 
S...... 
eL... . 
Y __._. 
L ..... 
F ..... 

8 40 68 
8 47 50 
8 113 16 
8 65 .. 
900 . .  
920 . .  
965 . .  

Data 

Psnams Canal. Balboa H6ghtbcontinued. - 
...... 
...... 
...... 

...... 

...... 

...... 

...... 
- 

1918. 
Dec. 4 

6 

11 

12 

21 

P 

27 

I A.m.  8.1 Sa?. I #I 1 km. 1 
P ..... 17 15 04 ........ *wO ...... Fsint trace. 
F ..... 17 19 00 ............................ 

V To 
E 10 15 
N 10 16 Instnunenta constants. .{ P..... 8 5 1  00 

F....I 8 58 00 
DO. 

P... .. 8 21 00 
F... .. 8 22 00 

Very lndlatlnct 

1,m 

........ gm ............. ............... )1,500 ...... 

............................ ............................ ............................ 

............................ 

* %am amplltude. 

Canada. Ottawa. Dominion Aatronmioal Obsenmtory. Earthquake 
Station. Otto &ob. Porto Rim. Viequa. Magnetic Obscrvatwi. U. S. Coaat and Geodetic 

Survey. Wallace M. Hill. Ut., 45’ Pr 38” N.; long., 76’ 42’ 57” W. Elevation, 83 meters. 
aphlc h o r h t a l  pendulums, one Spindler dr Hopz % . vertical seismograph. 

Instruments Two Bmch Lat., 18’ W N.; long., 65‘ 27’ W. Elention, 19.8 meters. 
Instruments: Two Bosch-Om. 

v To 
E 10 17 

htrumental constants..{ N 10 20 - 
,..... 

..... 

...... 

...... 

...... 

ieia 
Dee. 1 

a 

4 

6 

6 

- 
..... 

,._... 

...... 

...... 

..... 

191s. 
Dec. 2 

4 

11 

21 

28 

mi.... ............... $1 ....., 1. 101 ......I ............. 

SASKATOONRECORD. I I I 
0 ..... 84068 1,460 

L ..... 8 4 7 3 0  

........ ....... ....... ...... 
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Date. 

MONTHLY WEATHER REVIEW. 

TABLE Z.-InsErumcntal repon%, October, 1918-Gontinued. 

Amplitude. 

Am 1 Au 1 Phase. Time. tz. Remarks. 

DECENBER, 1918 

O..... 
P* .... 
S...... 
&?. ... 
~n ..... 
eL?. .. 
Y ..... 
F ..... 

1918. 

6 

9 

9 

19 

a 

B 

2 

r 

H. m. a. 

8 66 13 

12 13 44 
12 15 .. 
1 2 1 9 3 6  
12 22 .. 
12 35 .. 

88fz 
...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

P..... 
e...... s...... 
L..... 
IL. .... 
M..... 
L..... 
F. .... 

Canads. Ottam-continued. 

HALIFAXRECORD. 1 I 1 

8 47 54 
8 50 18 
8 53 12 
8 5 5  00 
8 58 06 
9 01 24 
9 1842 
? ? 4 

........ 

...................... 3,sm ............................ ............................ ............................ ............................ *8,m ............. ............................ ............................ n 
15 
15 

15 
13 
13 

eL.?.. a 0 4 0  _. 
to I XI 45 .. 

........................... in next ........................... I "GET .................... .................... .................... ........................... 

........................... e lost in mlcro- ........................... selsms and coda .................... of 'quake above. .................... .................... ........................... 

........................... very small am It- ........................... tude,barely&- 
ble. .......,.. ............ 4 , m  

e h  ... S 49 .. 
to 8 54 .. 

e...... 
eL?. .. 
L -..-. 
L ..... 
L..... 
F..... 

..................... ........................... ........................... 
Above value for ........................... A indicate an 

........................... e m  Bdtlsh CO- ....... 16ca 35ca ...... lumbla. 

........................... cmm in A: 

........................... 
18 30 30 
18 35 30 
18 39 .. 
18 43 .. 
18 53 
t ?'i 

e...... 
eL? ... 
L ..... 
L ..... 
L ..... 
F ..... 

? ? ? 
19 a5 .. 
19 29 .. 
19 45 .. 
mol..  
2040.. 

L bsrely visible. 

Barely vislble. 

O..... 
Px-.-. s...... 
eL....  
LN.... 
F ..__. 

Canada. Toronto. Dominion MeteorologiOal G&. 

cLsy. 
Ut., 43O 4U' 01" N.: long., 79O !B' E-4" W. Elevation, 113.7 meters. SubsoU Sand and 

Instrument: Wlne horizontal pendulum, North. In the merfdian. 

TO 
Instrumental constant.. 18. Pillar deviation: 1 mm. swing of boom-0.50". 

I I 1 1 I I I 1  

# a4 61 
9 3 3  14 
9 39 52 
9 45 30 
9 51 .. 

10 05 .. 
24 
12 

217 
14? 

21 

!a 

.............. I ...... .................... 
........................... .................... 
........................... 
........................... .................... ........................... ........................... 

.................... ........................... 

€IN?.. .. 
eL. ... 
L ..... 
F ..... 
e...... 
eL .... 

to 
F ..... 

19 56 .. 
a000 .. 
20 10 .. 
XI 35 .. 
10 59 40 
11 24 .. 
11 32 _. 
11 40 .. 

L ..... 
F..... 
L ..... 
eL .... 
M ..... 
F ..... 
L? .... 
S ...... 
eL .... 
M ..... 
F ..... 

1918 
4 

6 

6 

6 

9 

9 

9 

14 

14 

19 

n 

23 

!a 

Ze 

-- 

190.248 ........ *50 ............. 
19 19 18 ............................. 

19 43 36 ............................ ing. 
19 50 18 ........ *?oo ............. 
mo2. -  ............................ 
a0 24 .............................. H e a v y  micro- 

lost in mi- 

! 19 37 54 ........, .................... Gradual thicken- 

seism. 

9 47 30 ............................. seisms. 
9 39 42 ........ j .................... F 
9 49 36 ......... 
9 4 5  ,. ................... '700 ............. ........ 

...... 

...... 

...... 

...... 

...... 

...... 

..... 

..... 

..... 

_.._. 

.._.. 

..... 

..... 

..... 

- 

e? ..... 
e7 ..... 
P..... 
S...... 
eL .... 
eL .... 
M..... 
F..... 

S waves mme in 

19 46 00 
19 51 18 
19 524s 
19 58 42 
2000 18 
#) 01 00 
20 02 12 
20 37 06 

Canada. 

....... .'....... i ........(....... ............................. ............................. ............................ ............................ ........ * 1 , m  i ............................ 
I 

...... .4,1m4 ............. 

............. 
L ..... 
L ..... 
L. .... 
F ..... 

Cansds. ToronMontinued. 

11 2412 ........ i .................... ~ i c r o s e i s m a  
11 31 24 ........ *m ............. inaskedpbms. 
11 32 24 ........I... ................. 

4 ? ? _._.__._I .................... 
.............................................. Micrmeisms going 

on when other 
s ta t im record a 
small 'quake. 

I a.m.& 1 See. I p 1 p I km. I 
aL .... 18 22 12 ............................ 
Y ..... I8 23 M ........ *loo ............. 
F ..... 18 41 00 ............................ 

1918. 
De.c.1 ....... . 

E icenter 49O 32' 

poorly defined 
md  mierosrisms 
may havemsked 
IF nnlng or s. .. 
FTmt in micrc- 
seisms. 

F;. 1270 w. P 

E. m.a See. p p km. 
P? .... 3 14 W? ............................ F lost in mlcrc- 

L ..... 3 2 2 2 4  ............................ 
eL .... 3 32 w ............................ 
eL. ... 3 37 42 ............................ 
M ..... 3 42 48 ........ *Mo ............. 

4 36 42 ............................ 
? ? ?  ............................ 

Q ...... 3 21 24 ............................ SebmS. 

L ..... 12 18 30 F lost In micro- 
L ..... 12 20 06 scisma. 
M ..... 12 21 42 ........ 
F ..... 

2 

EL. .. - 1  5 2o 38 1.. ..... -1.. .... -1. ..... -1.. ....I Gradual thirken- 
M ..... 5!?3N ........ *PO ............. mug. 
F ..... 5 35 18 ............................ 

........ P ..... 9 5 8 0 0  is ..... 10 02.54 
L..... 1005 36 
L.. . . .  1008 42 
hi..... 10 OB 48 
F.. . . .  ? 7 ? 

L ..... IS 35 12 F merged in lo 
L.. ... 18 39 48 ing 'quake. 
aL .... 18 43 06 
M ..... 18 44 12 ........ 
F ..... 

I ............... 
........ I .  

L ..... 19 31 36 ........I .................... Earlier phases 
M? .... 19 33 06 ........ ............. lost; light off at 
eL. ... 19 39 30 ........I.. .................. 
F-.... I 20 85 12 l ! l H  ............................. 19h., 2lm. 

I ....... 5,m ............................ ............................ ............................ 
* 1 , m  ............. ............................ I 

........ I.. 

........ eP .... 
e ...... 
i s  ..... 
iL ..... 
L ..... 

............................................ Microseisms during . nl thournwhen 
o t t e r  stations 
record a small 
'quake. 

11 59 36 ...................... 7 , k  Chill. Well-defleed 
12 07 36 mrd. S waves 
1208 48 of large ampU- 
12 15 48 tude. 
12 19 36 I 

2 ........ 

L ..... az4a.r ............................ 

P. .... 10 07 809 ...................... 3,240 lsleutien IsLandrl 

M..... 3 3 0 3 1  ........ Zgoo ............. 
F ..... 4 0 4 1 8  ............................ 
8 ...... 10 12 aM ............................ TLmesofPmdS 
L. .... 10 22 00 ............................ very doubtful. 
M ..... 1 0 3 8 0 0  ........ * 1 , m  ............. 
F ..... 1 2 6 5 0 0  ............................ 

* T m  amplitude. 

Vietoria, B. C. Dominion itf4teoro~ogica~ Gm*ce. 

iL ..... 
1L ..... 
Y ..... 
IL ..... 
eL .... 
eL .... 
eL .... 
F ..... 

h t . ,  48' 24' N.; long., lan 19' W. Elevation. 67.7meters. Subsoli: Rock. 
Instrument: Wiechert, vertical; Mihe horimtal pendulum, North. In the meridian 

n 
Instrumental C O M h k .  18. Pillar deviation: €mm. swbg of boom=0.54". 

12 30 48 ............................ 
I238 54 I ........ Y,8)0 ............. 
12 44 06 ............................ 
l3 39 18 ............................ 
15 M 36 I ............................ 

12 37 12 I ............................ 
12 58 12 I ............................ 
14 55 u I ............................ 

1918. I I I H.m.a. I See. 1 p 1 p 1 km. I 
Dec. 1 ........ P ..... 313081 ...................... 2,laOAlwka? 

S ...... 3 1 7 3 4  ............................. 
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1918 
Dec. 4 

4 

4 

6 

6 

0 

s 

4 

, 

1 

1 

1 

TABLE 2 . - I m + l  rep&, Odober, 1918-00ntinUed. 

..... ..... ,._... ..... ..... ..... 

1 0 0  58 ...................... 9,620 Northern 
1 11 14 ............................ (Cophpo). 

Chill 

12 11 8a ............................ 
1 2 8 6 1  ............................ 
15 37 42 ............................. 124259 ........ *,eo0 ,. ............ ..... 

I..-.. 
n... ____. .._.. 

..... I H . m . a . / 8 n . (  0 0 0  19 ........ L *50....... 1 P 1 k m . l  ...... 

..... 0 0 1 1 2  ............................ 

H. m. a. 
11 48 56 
12 09 12 
1 2 2 3 2 s  
12 3006 
12 40 41 

Bae. 
6 

2s 
m 
m 
15 
15 

P c km. .................... 7.950 

.................... 

.................... .................... 

.................... .................... 
Do. 

VER TICAL. AZ. 
..... 1lOO ...................... ..... 11 10 &I ............................ ..... 1s 1s 00 ............................ 
r. .... 19 4f 00 ............... 
I ..... 1 s 1 0 0  ............................ 
..... 182408  ...................... ...... 18 as 07 ............................ 

, ..... ls2946 ............................ 
[ ..... 18 33 04 ........ *a00 ............. ...... 185264  ............................ 
...... 8 0 1 1 8  ............................ 
[ ..... 8 12 u) ........ sloo ............. 
' ..... 7 7 ? ............................ 
I ..... 8 41 39 836T Probably oft west . &L. 8 42 27 coast of Vancou- 
[ ..... 8 43 15 ........ ............. ver Island and 
L .... 9 24 34 northweat of Es- 
' ..... 10 34 25 tevan. 

8,710 

9 . - . - . -  

890 

VERTICAL. Ar. .... 
....... ...... ..... 8 ## 00 

..... .._.. ..... 

'.._._I 12 02 51 

d ...... 12 04 20 ........ 51,500 ver Island and 
p.. ___ I  12 24 10 aouth ofEstevan 

1 . d  12 MI a1 

VERTICAL. AE. 

.... 
F ..... 

12 44 51 
13 0000 
13 02 24 

16-12 

io 
38 
a0 

20 
15 

2 

6 
10 

13 

44 

.................... Not assuredly seis- ........................... mlc. smong ml- er&m of 8 
sec. period. 

..................... 6,580 6 9 ° % ' O f a r c .  .................... N undamped. 
LEa3h.,oom 04s. .................... to 23h. 05m.i 46s. 

perlod. .................... ls-16sec. .................... ........................... 
..................... 8,750 Tdo45fofsm. .................... ........................... .................... .................... ........................... .................... ........................... ........................... 

.................... 

87 .... 
N? ... 
LN?.. 
IN.... 

L ..... 10 50 04 
M ..... 11 16 13 ........ ....... ..... 
F ..... 11 31 5'19 

#9 so ob 
22 40 27 

23 0000 
% 68 57 

Phase. T h e .  

I..... 
'N .... 
In--.. 
jm-.-.. 

I...-. 
I..... 
ih.-. 

IN....  ...... 

Maseachwetts. Cambridge. Harvard University Seimnopphk Station 
J. B. Woodworth. 

Lat., 4 P  P' 36"N.; long., 71' 06' 69'' W. Elevatlan, 5.4 meters. Foundatfan: Q W  
sand over clay. 

4 s8.N 
4 50 21 
4 51 MI 
6 00 19 
6 00 413 
6 01 41 
5 0 6a 
6 03 18 
5 16 .. 

Instrummt~: Two B&-Omorl 100 kg. horizontal pmdulums (meahanlcal regl!itraUan). 

35 

23 
21 

17 

........ 
m 

V T O  
E 8 0 2 3  0 
N 50 a5 4:l Instrumental constants. .{ 

.................... ............. ............. 
*11'6W ............. 
*17'm ............. 
*IS: 760 ............. 
*12:m ............. 
*8 750 ............. 

1918. 
Nov. 3 

I 

5 

14 

4 

2 
14 
6 

z2-30 
2.4 

;; 

10 

12 
8 

14 

............... 
e 

........ ............... 
18 

............... 
I 

.... 

.... 

...... 

A 1,000. .................... ............................ 
...................... 2,880 .................... ............................ .................... .................... .................... .................... .................... yQ; ............ ............ ............................ ............................ ............................ 
...................... 16,000 0 computed from ............................ Riverview 8 d- ............................ ney,N d 6 

*I,OOO ............. glvesai 47bkm: 
*1 am vin e'eenter ...... *5:am:::::: tt. 1 5 . 1  long. 

%,m ............. 130°E.; .................... as felt 97% .................... Darnin. i k m  
*5,7m ............. W. LN at 20h 

28m Isevident? 
*7 300 M a s e c K  ....... rS:ooO ...... 

;::Fsa2Ygf ............................ ............................ 
*5,700 ...... centeraboutlm. ............................ after the b t  M ............................ on return of P ............................ rc0ected from ............................ anticentrum. MN ............................ does not accord ............................ \t.ith Lmp. A 

similar l e n t l c u l n r  group M of 
waves appean, 
about 35m. alter 

of Jan. 1 1919; 
MI in the Word 

0, m. p l d  

?..... 
1 ...... 
[. ..... 
16 ..... 
F ..... 
P.. ... 
3 ...... 
L ..... 
Y ..... 
P ..... 
L ..... 
M ..... 
F ..... 

4 51 47 ...................... 4 , 1 ~ ?  
4 56 42 ............................ 
5 0 4 0 8  ............................ 
5 05 37 ........ +aM) ............. 
5 1 1 3 4  ............................ 

18 10 04? ...................... 1 . m 7  
18 l!2 31 ............................ 
18 15 58 ............................ 
18 25 lS ........ +(M) ............. 
18 49 63 

19 01 41 
19 16 35 ........ ............. 
20 02 42 ........,.... 

I 
....... 

L ..... 
M 
M ..... 
F ...... 
..... 

1 
8 ................................ Estevan repwta  2 

local tremors. 
Not recorded at 
VICtorla. 

1R 69 311 ............................ 
19 MI 29 raoO....... 
19 80 16 ........ 1 
19 39 11 ................ I ............. 

........ ...... ............. May be a dual 
quake. 

PN-- 
PN-1- 
P.,I. 

&I.- 
ISN .... 
IN ..... 
La..... 
e h  ... 
MN. -.. 
MN .... 
MN .... 
MN .... 

to 

MN .... 
FN. ... 
h.... 

18 01 8 
19 04 2 
19 05 0 
19 13 1 
19 23 0 
19 29 1 

19 40 3 
19 51 0 
19 64 0 
19 57 a 
m 06 a 
a0 13 4 
20 15 3 

20 29 i 
Zl 17 . 

19 33 5 

m a8 

........................... I I l l  

L ..... 
M ..... 
F ..... 
P ..... 
s ...... 
L ..... 

71' 55'. 

! 20 11 00 ............................ NO CUM for flmt 

20 28 13 ............................ 
94269 ............................ 
9 5 2 1 9  ............................ 

20 20 21 ........ .100 ............. phases. 

9 3 8 3 3 )  ...................... 2,7707 

Shbrt waves super- 
p%2 

A 236. 

A 515. 

~~ ~ 

* Raceamplitude. * Trace amplitude. 
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TABLE 3.--Late seismologhl repork (inrtrumntul)-Continued.. 

. . o  ..... 
e=. .... 
1.. .... 
8. ..... 
l.?. ... 
eLm ... 
eLa. .. 
Ln.. .. 
In .  -. . 
Lm.. .. 
Lm .... 
L. .... 
L..-.. 
L w . .  
Fm .... 

IN- ..e- 

to 

Amplitude. I Tm 1 Am I An 
Date. ch!y Phase. Time. 1 1 

m. a. 
I l l  
09 31 
08 61 
17 02 
2634. 
26 57 
34 40 
3829 

43 49 
50 30 

03 10 
07 !Z9 
10 16 
51 ... 
67 50 
05 . .  

3920 

Maaaachuaetta. CamMge-Continued. 

See. p 

3 
6 
e 
8 

..................... 

........................... 

1918. 
Nov. 23 

24 

30 

p Km. 
10,550 

.................... .................... 

.................... 

.................... 

..... 

..... 

24 
2s 
98 
24 
16 

24 
24 
20 

16 

6 as 
27 
20 
16 

14 
S 1 6  
14-12 

............... 

.................... .................... .................... ! .................... ....... I. ............ 

.................... .................... ................... ........................... .................... ........................... 
..................... .l11,970 .................... 

.................... 

.............. 1 ...... 
.......I ...... .................... .................... 

.................... 

.................... 

.................... ............................ i 

E. 
#3 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

0 
0 
0 
0 
0 
1 

....... 01 .... 8 B IS 
SEI .... 6 65 08 
eL.. .. 7 21 22 
LE.. .. 723 39 
Lm.. .. 724 16 
L.. ... 7 28 15 
La.... 7 asO3 

to 73007 
Ln .... 7 28 45 
L..... 7 31 51 
Fm. ... 7 49 .. 

94' 57'. A and 0 
h m L n - 8 ~ .  N 
much maaked by 
microseisms. 

NUm- 
ber of 

re- 
Drted. 

pl ies  

AP- AP- 
proal- proal- 
mate mate 
lati- lo I- 
tude t#e 

(north). (west). 

Plrrce. 

33 27 
34 07 
34 35 
33 65 

34 54 
33 55 
40 44 
87 23 
33 35 

37 08 
33 00 
33 56 
33 32 
32 41 
34 08 
88 53 
37 43 
39 34 
32 48 
33 07 
4048 
34 45 
34 06 
39 25 
36 43 
33 44 
34 08 
32 51 
33 43 
33 04 
36 38 
33 31 
3900 

32 4a 

3a 39 

7 107' 44' from e L  
S ? P a n d S  
e e d  by mi- 
croselams. 

116 55 
118 11 
115 62 

.116 53 

117 02 
117 00 
133 1s 
118 24 
114 41 

12207 
116 31 
116 47 
116 45 
l lb 30 
117 43 
117 34 
120 13 
120 60 
116 69 
117 OB 
12411 
118 28 
117 27 
123 47 
119 49 
116 MI 
118 20 
115 33 
116 13 
116 36 
117 52 
117 47 
122.58 

110 41 

117 03 

A i n c r e a s e d  
slightly. 

lungman ........ 
Mohave CIty.. -. . 
Oatman ......... 
Parker ........... 
Quartzite ........ 
Salome .......... 
Sdigman ........ 
Somerton.. ..... 

Santiago, Chile, Dee. 4, 1918. 
An earth uake haa occurred in Northern Chile. In the towns of 

Copiapo an8 Vallener important damages were caused. In other 
localitiea damage of minor im ortance reaulted. 

Re rts received here my d a t  the earth uake destroyed Vallener, 
and &t it wrecked 10 p e ~  cent of the buil&ga at Copiapo Several 
deatha occurred in Copuapo, where many persona are'homeleaa. 
(Aseoc. Pr.) 
V a m v e r ,  Btitish Columbia, Dcc. 6 1918. 

Thia city was shaken violently by an earth tremor at 12:45 this 
mornin The tremors, which ap eared to be from north to south, 
were f3t for two minutea. A &tinct rumbling waa noticeable. 
Occupants of tall buildinp were especially affected by the disturb- 
ance, many being seized mth nausea. 

The shock waa felt in  all parts of the cit , man peraons being awak- 
ened by the shaEng of furniture and tumzling ordiahtw. ( h c .  Pr.) 
ViOtia, British Columbia, Dee. 6,1918. 

A pronounced earthquake of aeveral aeconds' duration waa felt 
here at 12:45 o'clock thie morning. Housea hook and windowe 
rattled all over the City. Idand points in the immediate vicinity 
also reported noticing the disturbance. (Aaaoc. Pr.) 
Seattle, Wmhi ton, Dee. 6, 1918. 

What waa sieved to be an earth disturbance waa felt in Seattle 
at 12:45 o'clock thie mornin . The tremor shook buildings in the 
downtown district. (Aaaoc. A.) 35 11 

35 02 
35 02 
34 10 
33 40 
33 47 
35 19 
32 35 EARTHQUAKES FELT IN THE UNITED STATES DWWQ 1018. 

[Cmsult elso Chart XI (xiv-122) in this issue.] 

W. J. Hummuma, 
Profeeaor in Charge of Seismological Inveatigations. 

[Dated: Weather Bureau, Wsshingtcm, Feb. 4,1919.1 

During the year 1918, 127 separate earth uakes 

parts of the continental United States, as listed in the 
accompanying Table 1, and gra hically represented (a 
dot for each report on Chart XI & L V I - l l l ) )  a t  the end 
of this issue of the 'Review. 

strong enough to be felt were reported from di 9if erent 

1 Reported b the or nhtlon indicated and collected by the Seaemdoghl statim, 
at Gcmgetown%nivw&, WasMngtm, D. C. 

Earthquakes of nioderate intensities, V-VI (Rossi- 
Forel), accom anied by only slight daina e or none a t  all, 
occurred in 8 alifornia on February ll,%arch 6, 8, 31, 
30, April 7, 33, 29, May 1, 2, June 3, 6 ,  14, 33, July 15, 
August 30, October 14, November 19, 29: in Arizona on 
A ril 31, 28; in Virginia on April 10; in the State of 
dashington on June 31, December 6; in Tennessee on 
June 32, October 16;  in Oklahoma on September 1 1 ;  in 
Arkansas on October 4, 13: and in Utah on November 16. 
The Virginia earthquake was apparently central in the 
ricinity of Luray and was felt over most of Vir inia, a 
portion of West Virginia, niuch of Maiyland, t i e  f Dis- 
trict of Columbia, and into Pennsylvania. 

Earthquakes of intensity, VlI-VIII, accompanied by 
only a very moderate amount of damage, such as the 
fall of chinineys, occurred in California on March 13, 
apparently centsral near Downieville; and in Maine on 
August 21, apparently central near South Paris. 
An earthquake of intensity, IS-X, and accompanied 

by sonie destivction of property, occurred in California 
on .A ril 21 , wheii the entire business sections of Hemet 
and li an Jacinto were destroyed. This shock was felt 
over southern California and Nevada, western New 
Mexico, and into TTtah, and was apparently caused by a 
new slip in the San Jacinto Fault. 

An earthquake of similar intensity occurred in New 
Mexico on May 28, causing an open break in the surface 
of the ground a t  C'orillos. 

There remains to be mentioned the great earthquake, 
not shown on the chart, but given in the tables, which 
occurred in Porto Rico on October 11. A great tidal 
wave 2 miles wide swept inland a half mile at A a- 
dilla, rising to a height of 40 feet against the c%s, 
destroyin everything in its pat,li, nnd drowning many 

. 6ver 60 shocks were noted during the period 
fE?eOctober 11 to November 12. The frequency 
diminished rapidly, as is usual, and had fallen to about 
one a day by the end of October. 
TABLE 1.-Places in the united Stntrs reporting earthquakes during 1918. 

[Consult also Chart XI (XLv-122) in thls issue.] 

AP. pros1- 

tude 
(north.) 

Place. y;: 

Aztec.. ......... 32 49 
Bonsa ........... 33 57 
Cibola ........... 33 21 

Truxton ......... 35 18 
wellton ......... 33 40 
Yucca W i d -  ........... ....-..- 11 34 33 52 49 

Yuma ........... 32 45 

I A-E. 

Bauxite .......... 
B W R  ock...... 
Brlnkley.. ....... 
CerUsle.. ........ 
England.. ....... 
Hafdy ........... 
Hoxie ............ 
Jonesboro.. ...... 
Llttle Rock.. .... 
Lonoke. ......... 
Pine Bluft. ...... 
Pocshontas.. .... 
Bwtt ............. 
seamy.. ......... 

3.4 33 

34 53 
34 47 
34 32 
36 19 
36 03 
35 61 
34 45 
34 47 
34 13 
36 16 
34 43 
36 16 

a6 os 

B ,  

.13 a8 
!14 01 
.14 42 
.13 40 
111 37 
114 W 
114 38 
114 25 
114 17 
114 11 
113 37 
112 51 
114 43 
113 36 
114 08 

114 OB 
114 36 

113 sa 

92 a4 
91 02 
91 07 
91 39 
91 52 
91 21 
90 55 
90 39 
92 08 
91 49 
91 64 
90 56 
92 01 
91 39 

Bonita.. ......... 
Boulder Creek.. . 
Brawley. ........ 
Cabazon. ........ 
cahuilla.. ....... 
Calexim. ........ 
Claremont.. ..... corona.. ......... 
Crmlterville ...... 
DodevIUe.. .... 
El Cajon ......... 
Escondido.. ..... 
Eureka.. ........ 
Fairmont.. ...... 
Fontana. ........ 
Fort Bragg...... 
Fresno.. ......... 
Hemet.. ......... 
H o U yw o o d . - - . - . 
hn erlal 
d o . .  -1:: :: 1: : 
JuUan. _ _  . . -. . - -. - 
Kenler.. ......... 
L naBench ... hT eport ........ 

Aguanga. ....... 
Arro oSe eo..... 
BagAd .......... 
Banning.. ....... 
Barrett .......... 
Barstow. - _ _  - - - - - ......... 
Beaumont.. ..... 
Big Bar .......... 
Bishop ........... 
Blythe.. .._.. .... 

rum- 
ber of 
U B k M  
re- 

orted. 
- 

2 
1 
1 
1 
3 
1 
3 
1 
3 
1 
2 
1 
1 
1 
10 
27 
2 
3 
1 
2 
3 
8 
6 
1 
1 
1 
1 

21 
1 
1 
3 

1 
1 
1 

a 


